Current progress in suicide gene therapy for cancer.
Standard chemotherapeutic agents and ionizing radiation destroy dividing cells. Because tumor cells divide more rapidly than normal cells, there is a therapeutic index in which damage to the cancer cells is maximized while keeping the toxicity to the normal host cells acceptable. Suicide gene therapy strives to deliver genes to the cancer cells, which convert nontoxic prodrugs into active chemotherapeutic agents. With this strategy, the systemically administered prodrug is converted to the active chemotherapeutic agent only in cancer cells, thereby allowing a maximal therapeutic effect while limiting systemic toxicity. A literature search was conducted using the MEDLINE database from 1990 to 2001 to identify articles related to suicide gene therapy for cancer. A number of suicide gene systems have been identified, including the herpes simplex virus thymidine kinase gene, the cytosine deaminase gene, the varicella-zoster virus thymidine kinase gene, the nitroreductase gene, the Escherichia coli gpt gene, and the E. coli Deo gene. Various vectors, including liposomes, retroviruses, and adenoviruses, have been used to transfer these suicide genes to tumor cells. These strategies have been effective in cell culture experiments, laboratory animals, and some early clinical trials. Advances in tissue- and cell-specific delivery of suicide genes using specific promoters will improve the clinical utility of suicide gene therapy.